Conformation of secretin in dimethyl sulfoxide solution. NMR studies and restrained molecular dynamics.
The solution conformation of the 27-residue polypeptide hormone secretin in dimethyl sulfoxide has been determined on the basis of 1H-NMR measurements. The experimental data set used in the structure determination consisted of 98 nuclear-Overhauser-enhancement-derived interproton and dihedral angle restraints from coupling constants. The NH-NH and H alpha-NH NOEs were determined from build-up rates, while the remaining distances were classified in a qualitative manner. The structure calculations consisted of two phases. First, dynamical simulated annealing calculations were carried out to find conformations of the peptide which satisfy NOE and phi dihedral restraints. The convergence of ten calculated structures was good except for those regions of the molecule where NOE data were not unambiguous. From the calculated set another initial structure was built which was again minimized in several 5-ps calculations now employing the full empirical energy function. The resulting structures of secretin reveal conformationally well-defined regions, but not a single uniform secondary structure. The structure is different from the calculated structure from trifluoroethanol/water measurements.